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shear in the foundation and opening vertical cracks in the upstream face. This accident, it is believed, was in part due to over-rolling and in part due to excess moisture in the embankment and foundation. In fact, these two causes are to a certain extent complementary. The foundation at Tappan was clay about 11 ft thick underlain by sand and gravel. The embankment material with a high clay content was placed on the wet side of optimum moisture content. Much of it was at or slightly beyond the Atterberg plastic limit. The design height of the dam was about 60 ft, but when the embankment reached a height between 20 and 30 ft a number of vertical longitudinal cracks appeared in the upstream face all the way to the top of the embankment. Shear planes and slickensides were located in the embankment and near the top surface of the clay foundation. Corrective measures, including a berm, were adopted and the dam was successfully completed.
13.  Compaction of Pervious Material.   Unlike impervious cohesive materials, there is no danger of over-rolling or over-compacting pervious cohesionless materials such as sands and gravels.   While sands and gravels reach their ultimate consolidation under any given loading almost immediately, there are benefits to be derived from a thorough compaction which is greater than the natural consolidation resulting from the weight of the embankment.   In the case of uniform materials such as blow sand which in nature may be even less dense than critical density (see Art. 13, Chapter 16), a sufficient amount of compaction will consolidate the material to one which is far on the safe side of critical density and will also materially increase its shear strength, thus permitting economy in the use of materials.   Even for well-graded cohesionless materials which are well on the safe side of critical density, some compaction is desirable for improvement of shear strength and the limitation of embankment settlement.
Unfortunately, many construction men still believe that it is impossible to compact sands and gravels. This probably arises from the fact that if the material is dry or merely moist, one can accomplish very little by rolling. The belief is definitely ill-founded, but in order to get substantial compaction it is necessary to practically saturate the material just before rolling. In fairly clean coarse gravel the benefits obtained are generally not worth the extra cost. With a well-graded sand gravel the additional cost is not great, and usually wetting and rolling should be done. With fine uniform sands thorough wetting and rolling is absolutely essential.
14.  Slope of Layers.   The layers of a rolled fill dam should be deposited in an approximately horizontal position.   The layers should be sloped away from the center of the dam.   This slope should be from 1 on 20 to 1 on 50, enough to shed water readily.   With materials containing a considerable percentage of clay, embankments sloped thus and rolled with a plane roller before the rain will shed rams quickly so that the embankment may be worked on the very next day after the rain has stopped.   On the other hand, embankments which are allowed to slope toward the center line get so wet and mired up from a little rain that the pool thus formed has to be ditched and drained away and several days are lost before embankment operations can be resumed.   Certainly no construction man